SUBJECT INDEX 


A 


Al-Cu 
interdiffusion of bulk and thin 
film couples of, 169-73 
Al,0; 
dielectric strength, 188 
grown by atomic layer epi- 
taxy, 187-88 
as ion barrier against 
sodium diffusion, 188 
use in electroluminescent 
devices, 187, 191 
Alcogel 
product of sol-gel prepared 
with tetraethylorthosili- 
cate, 228 
Alloys 
decomposition of, 43-78 
spinodal decomposition, 
44-45, 71-77 
grain structures shown in ther- 
mal-wave imaging, 110 
nucleation and growth mode 
of decomposition, 44, 
63-71 
Ni-Al, 63-65 
Ni-Cu-Al, 66-68 
phase separation investiga- 
tions, 45-49 
see also Field-ion tiicroscopy 
Aluminum alloys 
morphology of cellular and 
dendritic interfaces in, 
140 
Aluminum-copper alloys 
linear stability for, 125-27 
Aluminum hydroxide 
generation of colloids, 487 
Aluminum oxides 
generation by Al-sec-butoxide 
decomposition, 498 
generation from urea, 494 
Alunites 
hexogonal and monoclinic 
generation from acidic fer- 
ric salt solution, 490 
Ammonium chloride 
“smoke” production through 
liquid aerosol dispersion, 
504-5 
Amorphous silicon 
annealing influences, 85 
applications, 97-100 
collection of longer 
wavelength photons, 
97-98 
electrophotography, 99-100 


laser printers, 100 


memory switch, 99 
solar cells, 97 
thin film field effect transis- 
tors, 98-99 
vidicon-type image pickup 
tubes, 100 
boron-doping effects on 
growth rates, 80-81 
density-of-states 
dangling bond distribution, 
83 


deep level transient spec- 
troscopy, 86-87 

defects in the network, 85- 
87 

distribution in the mobility 
gap of a-Si:H, 82-87 

tail states of valences and 
conduction bands, 82- 


84 
drift mobility and lifetime of, 
95 


hydrogenated, 79-102 
introduction, 79 
luminescence 
absolute quantum efficien- 
cy, 93-94 
light-induced spin reso- 
nance, 93 
optically detected magnetic 
resonance, 93 
photoconductivity changes 
with illumination, 94- 
95 
photo-induced absorption, 
94 


photothermal deflection 
spectroscopy, 93-94 
two-beam photolumines- 
cence, 94 
metastable effects of illumina- 
tion, 95-97 
Staebler-Wronski effect, 
95-96 
nonradiative recombination, 
97-93 
low dangling bond density 
effects, 90-91 
optical quenching, 92-93 
spin-dependent photocon- 
ductivity measurement, 
87-90 
optical two-beam techniques, 
93 
photoelectric yield spectros- 
copy, 84-86 
preparation techniques, 79-81 
chemical vapor deposition, 
80 


decomposition of silicon- 


hydrogen compounds 
in glow discharge, 79- 
80 


dual-beam deposition, 80- 
81 


film-producing species, 80 
radiative recombination of, 93 
role of hydrogen, 81 

distribution of hydrogen, 81 

Anisotropic surface tension 
and interface kinetics of linear 
stability analysis, 130 
Anisotropy 
see Magnetic recording mate- 
rials 
Aorta 
interlamellar elastin and col- 
lagen network functions, 
466-67 
mechanical properties of, 
464-68 


Anionic partial structures 
~metalloid bonding of, 8-9 
Anions 
single atom 
structural equivalence of, 
46 


Zintl phases, 2-7 
Atom-probe field-ion microscopy 
alloy investigations, 59-77 
analysis of 
autocorrelation, 57-59 
random-area, 55—S6 
selected area, 55-56 
design and operation of, 45— 
49 
image formation 
crystallographic patterns, 
49 


decomposed alloys, 49-54 
persistence-size technique, 
54 


precipitate contrasts, 49- 
53 


results 
modes of decomposition, 
59-60 
theories of nucleation and 
growth mode decom- 
position kinetics, 60- 
62 
see also Field-ion microscopy 
Atomic diffusion 
in crystalline solid at equilib- 
rium, 158-61 
Atomic jump frequency 
of solid at equilibrium, 158- 
61 
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Atomic layer epitaxy 
apparatus developed, 178 
chemisorption of ZnCl, by 
ZnS surface, 183-84 
dosing and intensity of reac- 
tants, 181-83 
early proof of the mechanism, 
178-79 
electroluminescent devices, 
191-92 
exceptional features, 179-80 
exchange reaction, 184 
growth of ZnS, 179-80 
introduction, 177 
materials made by 
oxides, 187-88 
ZnS-Mn, 184-87 
substrate used in, 181 


structure of, 22 
Zintl phases for, 20-21 
BaGe,As 


equilibrium electrical conduc- 
tivity of, 333-35 
Becker-Vollmer theory 
of nucleation and growth ki- 
netics, 60-62 
Berthollides 
particle material in magnetic 
recording, 392 
preparation procedures, 513- 
14 


Bardeen-Cooper-Schrieffer 


theory 
coexistence of ferromagnetism 
and superconductivity, 
214-15 
Boron compounds 
structural principles in, 18 
Brownmillerite structures 
see Oxides, brownmillerite 
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Ca3Al,Ge, 

structure of, 24 
CaALS, 

structure of, 23 
CasAL,Sb, 

structure of, 27-28 
Ca,4AlSb;,; 

structure of, 19-21 
Ca,As> 

stoichiometry of, 14 


2 
structure of, 9 
CaSb, 
structure of, 11-12 
Caj,Sbjo 
anionic bonds in, 14 
CasSi; 
structure of, 12 
Cadmium carbonate 
generation from urea, 494-95 
Cadmium selenide 
electrodeposition of, 206-7 
Cadmium sulfide 
electrodeposition of, 204-6 
preparation of colloidal spher- 
ical particles, 514 
Cadmium telluride 
bulk growth of layers by 
heteroepitaxy, 319-24 
electrodeposition, 207-8 
growth by atomic layer epi- 
taxy, 188-91 
interface sharpness, 190-91 
overlayers grown on nonpolar 
CdTe, 188 
Cahn’s theory 
of spinodal decomposition, 62 
Carbon 
amorphous diamond-like over- 
coating for magnetic 
films, 407 
Cartilage 
mechanical properties of, 
468-75 
Cathodic reduction 
deposition of cadmium sulfide 
using, 204-5 
Cd,-,Mn,Te 
grown by atomic layer epi- 
taxy, 188-91 
Cellular growth 
comparison of two- 
dimensional configura- 
tions with results of com- 
putations, 142 
directional solidification 
convection during, 142 
basic governing equations, 
121-22 
free boundary problem, 120 
introduction, 119-20 
linear stability theory, 120, 
123-30 


experimental measurement of, 
139-41 
cell spacings, 140 
dendritic growth of lead- 
based alloys, 141 
high growth velocities sta- 
bility theory, 131 
morphology of cellular and 
dendritic interfaces in 
aluminum alloys, 140 
stability criterion and con- 
stitutional supercooling 
criterion, 131 
wavelength selection, 139 
linear theory of instability, 
130-32 
nonlinear stability theory, 
132-39 
boundary fixing technique, 
139 


expansion methods, 132- 
36 


numerical methods, 141 
numerical solution to dis- 
crete equations, 136- 
39 
steady state conditions for 
observations, 142 
Ceramics 
secondary ion mass spec- 
trometry, applications to, 


elements and molybde- 
num, 217-20 
Chemical diffusion 


Chemical vapor deposition 
compared to pyrolytic deposi- 
tion, 558 
of hydrogenated amorphous 
silicon, 80 
Chromium dioxide 
particle material for magnetic 
recording, 393 
Chromium hydroxide 
generation of colliods, 487 
Cis-trans chains 
of intermetallic subcom- 
pounds, 25-26 
Collagen fibrils 
biological functions of Types I 
and III, 464 
chemical constituents and 
structure of, 455-57 
of intestinal tissue, 461 


|| P| 
growth rate, 183-84 
B | 
BaAISb, 
structure of Ge-As link, 27 
Ba,Si, 
structure of, 15-16 
Ba,SiAs, - 
Ba,Si,P, — Chalcogenides 
cua of, 27 structure of, 122-24 
Ba,SnP, ; ternary phases of rare-earth 
structure of, 25 
BaTiO, 
linear, 161 
nonlinear, 161-64 
kinetic nonlinear equation, 
162 
thermodynamic nonlinear 
equation, 163 
) 
CC 
structures 
Cc 
Ca,AlAs, 
structure of, 20-21 


Coulomb repulsion effect 
see Mott-Hubbarb Coulomb 
repulsion energies 
Crystalline disruptions and varia- 
tions 


defects affecting perovskite- 
related oxides, 330-31 
Crystal-melt interface 
linear stability analysis of, 
123-25 
Cu-Fe 
atom-probe studies of decom- 
position, 68 
Cu-Ti 
atom-probe studies of spi 
decomposition, 71-72 


relaxation 
inversion-recovery spectra, 
364-65 


side chain motions, 372-75 
aromatic rings, 374 
methyl! rotation, 372-74 
polymeric liquid crystals, 
374-75 
spin lattice relaxation times, 
373 
to reduce interdiffusion in thin 


of polycrystalline silicon, 
295-96 


E 


Earth compounds 

structures of group III, 15-19 
structures of group IV, 9-13 
structures of group V, 11, 14 


oligomeric and polymeric 
units conforming to, 14— 
15 
polyanion bonds, 24 
“Einereinfachketten” 
polyanion structures of, 21 


see Atomic layer epitaxy 
Electron beam—induced current 
analysis 
correlations with thermal-wave 
imaging, 112-13 


Electrophotography 
using amorphous silicon, 99—- 
100 
Electroplating 
see Semiconductors, elemental 
Epitaxial mercury cadmium tel- 
luride 


growth techniques, 305-19 
heteroepitaxy, 319-24 
introduction, 303-4 

liquid phase epitaxy, 305-19 
superlattices, 324 


produced through hydrolysis 
in sol-gel silica process- 
ing, 229 
“Exo” bond electrons 
of polar intermetallic com- 
pounds, 18 
of gallium icosahedra, 18 


F 


Fe-Be 
atom-probe studies of spinodal 
decomposition of, 73 
Fe-Cr-Co 
atom-probe studies of spinodal 
decomposition of, 73-76 
Fe,0, 
see Inverse spinal magnetite 
Fermi level pinning (saturated 


dilute substitutional alloys, 
212-17 

introduction, 211 

overlapping of, 215-17 

ternary phases of rare-earth 
elements and molybde- 
num chalcogenides, 217- 
20 

additive pair-breaking 


thermal hysteresis, 220 
Field-ion microscopy 
applications to decomposition 
of alloys, 43-78 
introduction, 43-45 
heories of spinodal d i 
position kinetics, 62-67 
Fluorocarbon plasma polymer- 
ized 


"3 
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of the intervertebral disc, Epitaxy 
= a 
tendon strength of, 460-61 for II-V semiconductor 
Constitutive equation materials, 531 
for determining deformation Ethanol 
models, 251 
Copper (I) oxides 
formation using organometal- 
lic compounds in 
homogeneous precipita- 
tion, 498-99 i 
Coulomb interaction 
of grain boundary trap sites, films, 154-57 
281 Direct access storage devices, i 
385 
Directional solidification 
see Cellular growth 
Dopant segregation 
applications of thermal-wave | 
imaging, 111-17 
Crystallographic shear a 
in silicon grain boundaries, 
Earth metals 282 
alkaline Ferromagnetism and supercon- 
A?* cation formations, 6 ductivity 
8-N rule Bardeen-Cooper-Schrieffer 
of bonds in the anionic partial theory, 214-15 
structure of metalloids, 8 coexistence over a wide 
temperature range, 218- 
D 19 
see Magnetic recording mate- 
rials Electroepitaxy 
Deformation modeling used in growth of epitaxial 
see Rate-dependent plasticity mercury cadmium tellu- 
Deuterium nuclear magnetic res- ride, 313 
onance of solid polymers Electroluminescent displays 
introduction, 359-60 theory, 219-20 
line shapes, 361-64 ternary phases of rare-earth 
for motions intermediate on elements and rhodium 
resonance scales, 364 borides, 220-22 
for motions slow on reso- pseudoternary rare-earth 
nance scales, 364 Rh,B, compounds, 
“magic angle”, 362-63 222-25 
Pake patterns, 361-62 temperature dependence of 
quantized energy levels, the critical magnetic 
361 fields, 220-21 
phase separation in polymers, 
375-76 
polymer main chain motions, 
367-72 
69 
aromatic rings in main 
chain, 369-72 temperature ranges for 
properties of, 360 growth, 304 


580 
overcoating for magnetic film, 
407 


G 


Gadolinium 
ferromagnetic and supercon- 
duction transition temper- 
atures of, 212-15 
Gallium 
icosahedra, 18 
polyhedra, 16-18 


see also Inverse spinal magne- 
tite 


in thin films, 148 
of indium in nickel, 534 
Grain boundaries in silicon, 
271-302 
effect on steady state minority 
carrier distribution, 292- 
94 
barrier height alterations dur- 
ing illumination, 291-92 
defects 
dangling bonds, 277-78 
electrically active trap states 
associated with dis- 
location, 276 
enhanced oxygen segrega- 
tion to boundaries 
277 
impurity effects on disloca- 
tions, 276 
recombination activities, 
276 
electrical behavior 
impurity effects on, 274 
incomplete bonding or 
“broken” bonds, 273- 
74, 277 
lattice strain, 273 
electrical transport properties 
of polycrystalline silicon, 
294-300 


Fermi level pinning (saturated 
barrier) effect, 282 

frequency-dependent majority 
carrier transport, 289-90 

introduction, 271-72 

near zero-bias conductance be- 
havior, 283-85 

specific defects of, 275-78 
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structure 
first-order twin boundaries, 
275-76 
high angle boundaries, 275 
low angle boundaries, 274 
regular line defects, 274 


transport properties 
effect of dangling bond de- 
fects on, 277 
trap state density measure- 
ments, 286-88 
charge emission observa- 
tion, 287-88 
I-V deconvolution, 286 
thermal emission monitor- 
ing, 287 
see also Polycrystalling 
silicon; Silicon bicrystals 


H 


Halogenides 
pnictide, 4 
Hematite 
colloid preparations of, 512- 
13 
generation from ferric chloride 
solutions, 487-88 
particle generation by precipi- 
tating ferric hydroxide, 
503 


Heteroepitaxy 
see Epitaxial mercury cad- 
mium telluride 
HoMo,Ss 
ferromagnetism and supercon- 
ductivity of, 217-19 
Hydrogen 
role in hydrogenated amor- 
phous silicon, 81 
Hypercritical evacuation 
drying step in sol-gel silica 
processing, 241-42 
Hyrtel copolyester 
see Polymers, phase separa- 
tion of 


I 


I-carbon 
overcoating for magnetic film, 
407 


Icosahedra 
structure and characteristics 
of, 15-18 
Indium phosphide 
electrodeposition of, 208 
Institute of Inorganic Chemistry, 
Darmstadt, 2 
Interdiffusion in thin films 
distance of diffusion for clas- 
sifying, 157-64 
early studies, 148-49 


growth of thin films of inter- 
metallic compounds, 


generation of colloids, 487 

Isoanions 
oligomeric and polymerics 
with Zintl phases, 18 


ferromagnetism and su; 
ducitivity of, 212-15 
Laser direct writing 
apparatus used in, 551-52 


147-48, 166-67 
Py in bulk couples, 164-73 
introduction, 147-49 
linear region of chemical 
diffusion, 161 
marker motion analysis, 147 
metallurgical degradation due 
to, 153-61 
kinetic rate in films, 153 
microelectronic applications of 
thin films, 150-53 
Zintl phases, 18 nonlinear region of chemical 
Gallium arsenide diffusion, 161-64 
electrodeposition of, 207 temperature variables, 149 
Gamma ferric oxide Intermetallic compounds 
recording materials, 389-92 polar, 1-41 
a ornene-r fe 
| heteropolar bonding of, 33—- 
Germanates 35 
structure of, 19 introduction, 1-2 
Germanium ionic bonding model, 7-8 
electrodeposition of, 204 see also Zintl phases 
Grain boundary diffusion Intervertebral disc 
mechanical properties of, 
475-80 
Intestine 
mechanical properties of, 
461-64 
Inverse spinal magnetite 
as thin film magnetic record- 
ing material 
404 
signal loss, 405 
Iron-oxides 
cobalt-modified 
particulate material for 
magnetic recording, 
392-93 
, JI-K 
K,;ALAs; 
structure of, 23 
K;CuSb, 
structure of, 29-30 
K,SiP, 
structure of, 22 
L 
Lanthanum 
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Magnetite 
colloidals generated by phase 
transformation, 501-2 
preparation of spherical parti- 
cles, 515 
Magnetization reversal model, 
399-400 


Magnets 
elongated single-domain 
theory of permanence, 
74-75 
Mechanical properties of connec- 
tive tissues 
aorta, 464-68 
collagen/elastin ratio, 


465 
collagen Types I, Ill, V, 
465-66 


mucopolysaccharide spe- 
cies, 466 

structure, 464 

articular cartilage, 468-75 

fatigue testing of, 475 

mucopolysaccharide con- 
centration and distribu- 
tion, 470 

proteoglycan content, 471- 
73 


response to compressive 
loading, 473-75 
strength and stiffness, 471- 
72 
Type Il collagen fibrils in, 
468-69 
intervertebral disc 
composition, 475 
compression loading, 478- 
gamma ferric oxide, 389- 79 
92 proteoglycan contractions 
metal particles, 393-94 of, 477-78 
i i intestine, 461-64 
collagen I and III found in, 
461-62 
— to tensile strength, 
3 


horizontal Te-rich melt growth 
system, 311-12 

mercury cadmium telluride 
grown from Hg-rich solu- 

i planar waveforms of, 458 

uniaxial structure of, 457-61 


transition tong 381-82 
Magnetic thin films, 397-400 


ee 
optical train for the laser Lithium semimetal compounds 
beam, 552 heteropolar bonding of, 33 
sample cell design, 552 Luminiscence 
deposition techniques radiative recombination of 
photolytic, 552 amorphous silicon and, 
pyrolytical, 552-54 93 
electrical properties of, 570- 
14 M 
introduction, 549-50 
material microstructure, 568- 
70 Magnesium compounds 
photolytic decomposition, characteristics of, 3 
571-74 Magnetic recording materials 
vhotolytic deposition amorphous Co-Sm, 401-2 
from metal alkyls, 559-60 anisotropy, 388 
growth rate of, 563-64 coercive squareness, 382 
photodissociation during continuous PET web recording P| 
surface and gas phases, tape, 400-1 
559 longitudinal 
surface nucleation, 560, density of data storage of, 
565 380-81 
photolytically grown fibers, magnetization reversal approx- 
568-70 imation, 382 
process spatial resolution, magnetization reversal model, 
564-68 399-400 
uniform substrates, 567- metal in-plane anisotropic 
68 films, 400-2 
pyrolytic deposition noise and defects affecting re- 
electrical properties of. 
570-71 
from neat gases, 557-59 
rate of, 560-63 
surface nucleation of depos- 
ited material, 559 
Laser printers 
using amorphous silicon, 100 
Laser processing 
Linear stability analysis 
effect of convective flow, 129 
solutal convection effects, 129 
Liquid phase epitaxy 
electroepitaxy, 313 
high pressure system to con- 
trol mercury vapor pres- 
sure, 308-10 substrates, 385-86 introduction, 455-57 
horizontal growth of, 310- perpendicular anisotrophy see Epitaxial mercury cad- 
| 13 films, 405-6 mium telluride 
mercury cadmium telluride plating process, 397-98 Metal alkyls 
grown from Te-rich solu- sputtering, 398 photochemical deposition of, 
tions, 305-10 undercoating, 398 559-60 
open-tube techniques used in vacuum deposited films, Metallic bond concept, 1 
Hg partial pressure con- 399 Metallography 
trol, 306 applications of thermal-wave 
a, LE oS 
vapor pressure control, 306 Metallurgical degradation 
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due to interdiffusion in thin 
films, 153-61 
flow of materials through 
grain boundaries, 154 
Metal oxide colloids 
generation of, 486-87 
generation from decomposi- 
tion mechanisms, 500-1 


as particulate material in 
magnetic recording, 393- 
94 


Metal-semimetal-oxygen com- 


applications of interdiffusion 
in thin films, 150-53 
Microscopy 
see Field-ion microscopy 
Microstructural evolution 


mercury 
mium telluride, 317-18 
Monodispersed colloids 
aerosols, 503-8 


falling film generator usage, 


23 
for N-electron system, 443 
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N 


Na7Al,Sb, 
structure of, 28 
Na,CuAs 
structure of, 30-31 
Na7Ga),; 
structure of, 15-19 
Nernst equation 
for potential EM of a metal 
electrode, 198 
Ni-Al 
atom-probe studies of decom- 
position, 63-68 
Ni-Si 
interdiffusion of bulk and thin 
film couples, 169-73 
Nuclear magnetic resonance 
see Deuterium nuclear mag- 
netic resonance 


oO 


Octahedra 
bonding angles of, 25-26 
Oligo and poly heteroanions 
created by metalloids and 
transition metals, 29-32 
Orthoarsenido-silicates 
structure of, 19 
Orthophosphido-silicates 
structure of, 19 


structure of, 19-20 
“Ostwald ripening” 
precipitation kinetics in alloys, 
a 


anodic 
deposition of cadmium sul- 
fide using, 204-5 
reduction kinetics of elemental 
semiconductors, 198-99 
Oxides 
~doped branch: 
2.5<O/Sr>3.0, 337-47 
brownmillerite structure of, 


Sr = 3.0, 351-54 
defect ionization, 343-47 
defects and order in perov- 


point defect chemistry of, 
329-30 
structures of, 329-32 
superstructures derived from 
defects, 331 
donor-doped branch: 3.0<O/ 
Sr<3.5, 347-50 
intergrowths of various 
thicknesses, 348 
interstitial oxygen of, 348- 
49 
reduction to oxygen- 
deficient compositions, 
349-50 
grown by atomic layer epi- 
taxy, 187-88 
ideal perovskites, 332-35 
donor impurity effects upon 
solid solution behavior, 
334-35 
perovskite-related structures, 
335-37 
aliovalent impurities, 336— 
37 
compositional line for, 336 


film resistivity/bulk metal 
ratio, 572-73 

growth rate of, 563-64 

from metal alkyls, 559-60 

in laser direct writing, 552-57 


| SC 
diffusion barriers used to re- | 
duce interdiffusion, 154— 
55 
Metal particles 
CCCs 
pounds 
Zintl phases of, 6-7 
MgCu, 
structure of, 16 
Microelectronics 
a 
pnictide, 4-6 
dislocation dynamics, 261 structures intermediate be- 
hardening, 260-63 tween brownmillerite and 
recovery, 261-63 perovskite endmembers, 
Strain rate/recovery process re- 338-40 
lationship, 263 orthorhomic lattic symmetry 
Molecular beam epitaxy of, 340-41 
: tetralide, 4 
Orthosalts 
po 
es 
506, 509 Personal computers 
metal oxide production, 507 Oxidation see Magnetic recording mate- 
polymer colloids prepared, rials 
507-8 Photolytic decomposition 
‘ homogeneous precipitation 
process 
decomposition of metal 
complexes, 497-501 
deprotonation of hydrated 
cations, 486-91 material microstructure, 568- 
precipitation anion- 337-38 70 
controlled release, equilibrium electrical con- Photothermal deflection spectros- 
491-97 ductivity of, 342-46 copy 
introduction, 483-85 compensated substitutions: O/ measurement of radiative re- 
phase transformation, 501-3 combination of amor- 
rocrynalicnion, 301 po phous silicon, 93-94 
of spherical aluminum (hy- Plasticity 
drous) oxide, 501 skite-related, 329-57 see Rate-dependent plasticity 
Mott-Hubbard Coulomb repul- defects versus electrostatic Pnictide halogenides 
sion energies, 413-17 attraction of oppositely see Halogenides, pnictide 
mean-field calculated ener- charged defects Pnictide oxides 
gies, 428 dielectric constants affecting see Oxides, pnictide 
mean-field and multiplet cor- ordered structures, 330 Polar intermetallic compounds 
rection component, 422- electrostatic attraction of subcompounds of, 25-27 
oppositely charged de- see also Intermetallic com- 
PC fe, 39 pound 


Rate-dependent plasticity 
aggregate internal variables 
for describing microstruc- 
ture, 252 
creep studies, 257 
dissipation and stability 
criteria, 266-69 
instantaneous deformation 
rate, 252-59 
introduction, 249-51 
kinetic equations for a fixed 
microstructure, 252-59 
constraints in model equa- 
tion formulation, 257 
stress dependence, 254-56 


Polycrystalline silicon 
electrical transport properties 
of, 294-300 
behavior of material with 


transport behavior in a real 
polycrystalline silicon 
matrix, 298-99 
Polyethylene 
alkyl chain motion experi- 
ments on, 368 
Poly(ethylene terephthalate) 
complex phenyl ring motion 
369-71 modeling, 251-52 
phenomenological rela- 
tionships and laws, 259 
power-law rate dependencies, 
254-55 
structural dependence 
phase separation in, 375-76 complex equations, 257-58 
secondary ion mass spec- isotropic/directional 


Poly(methy] methacrylate) 
methyl rotation rates of, 372- 


ductivity of, 220-22 


ionic bonding components in 
Zintl phases, 3-4 
Scanning electron microscope 
used in thermal-wave imag- 
ing, 103-118 
Schottky barriers 


in laser direct writing, 552-59 
electrical ies of, 
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high mass resolution and 
energy discrimination 
techniques, 539-40 
isotope discrimination, 540- 
41 
standards used for, 539-40 
applications in polymer stud- 
ies, 544-45 
applications in surface analy- 
sis, 542-44 
qualitative, 543 
quantitative, 543-44 
surface structure studies, 
544 
crossing distance variables, 
$22 


detection/ionization efficiency, 
518 
introduction, 517-18 
ion implantation, 524-25 
in metals, 534 
ionization probabilities 
relevant potential energy of 
ions, 520-21 
lateral microanalysis, 519 
limits of detection, 519, 529- 
30 


matrix effects, 520-25 
metals studies, 531-37 
bulk diffusion studies, 535- 
37 
grain boundary diffusion, 
534 


hydrogen effects, 537 
ion implantation, 534 
ion yields from amorphous 
metals, 531 
subsurface precipitates, 534 
quantitative analysis of, 520- 
25 


semiconductor studies of, 
526-31 


Semiconductors 
electrodeposition of, 197- 


PC 
Poly(butylene terephthalate) 
complex phenyl ring motions, 
369-71 
deuterium nuclear magnetic 
resonance chain motion 
experiments, 369 
Polycarbonate 
aromatic rings in the main 
chain of, 372 
methy! rotations in, 374 
uniform grain bound- 
ary properties, 295-98 structure dependence, 256- 
measuring carrier concentra- 59 
tion in films, 299-300 temperature dependence, i 
trometry uses in studies strengthening effects, 
of, 544-45 256-57 
thermal/athermal effects, 
as S037 
74 Reaction rate theory 
Polystyrene applied to metal deformation, 
On maee ala oo = _ 
experiments, 368-69 ferromagnetism and supercon- 
deuterium spin lattice relaxa- PC pe 
tion experiments, 374 210 
Polysulfone S alloys and compound, 199- 
complex phenyl ring motions 200 
of, 371-72 Salts cadmium selenide, 206-7 
Potentiometric titrations cadmium telluride, 207-8 
analytical deveiopments of, 2 current/potential control, 
ing, 201, 204, 208 
a eS 
1 equilibrium potentials of 
material microstructure of, reduction of interdiffusion in alloy or compound 
570 thin films, 156-57 components, 199 
rate of, 560-63 Secondary ion mass spec- kinetics of, 198-200 
trometry of germanium, 204 
R applications in biological stud- oxidation-reduction kinetics 
ies, 541-42 of, 198 
applications in ceramics stu- quasi-rest potentials, 198 
Rare-earth elements dies, 545 rate of mass transport of 
see Ferromagnetism and su- applications in geology, 537- solute species’ rate of 
perconductivity 41 deposition, 199 
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silicon electrodeposited 
from molten salts, 
202-3 
silicon from organic sol- 
vents, 203-4 
substrate and deposit char- 
acteristics, 200 
ternary semiconductors, 209 
thermodynamics, 198-99 
elemental, 197-99 
post-electrodeposition anneal- 
ing of CdSe, 201 
secondary ion mass spec- 
trometry implant analy- 
sis, 524 
diffusion studies, 526 
silicon studies, 526-30 
see also Transition atom im- 
purities in semiconduc- 
tors 
Si-Fe 
bound-state wave function for 
interstitial, 437 
spin-polarized calculation, 
439-40 
Silicates 
O?~ particle replacement in 
tetrahedra, 19 


sol-gel processing of 
see Sol-gel silica 
Silicides 
as polycide gates in MOSFET 
devices, 157 
used as diffusion barrier in 
thin films, 156-57 
Silicide films 
early research, 149 
Silicon 
“dangling bond”, 282 
electrodeposition 
from molten salts, 202-3 
fron: organic solvents, 203— 
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grain boundaries in, 271-302 

secondary ion mass spec- 
trometry implantation 
studies, 526-30 

see also Amorphous silicon; 
Grain boundaries in 
silicon; Sol-gel silica 

Silicon bicrystals 

Coulomb interaction energies 
of, 281 

distribution of grain boundary 
traps, 280-81 

electronic properties of, 278- 
94 


grain boundaries in equilib- 
rium, 278-82 

minority carrier effects at 
grain boundaries, 290-94 
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barrier height alterations 
during illumination, 
291 
effect on steady state 
minority carrier dis- 
tribution, 292-94 
trap state density measure- 
ments, 286-88 
Silicon film 
“aluminum penetration” prob- 
lem, 155 
see also Diffusion barriers 
SiO, 
overcoating for magnetic 
films, 407 
Sodium thallium compounds 
structural characteristics of, 7— 
9 
Solar cells 
development with amorphous 
silicon, 97 
Sol-gel silica 
“alcogel” defined, 228 
applications, 246 
alkali ion conductivity, 246 
multicomponent gels, 246 
condensation polymerization, 
227-32 
densification, 243-45 
differential thermal analysis/ 
thermalgravimetric 
analysis curves, 243- 
4a 


time-temperature viscosity 
plot, 245 
drying process, 227, 241-43 
definition, 243 
in thin films and fibers, 
243 
hypercritical evacuation, 
241 
shrinkage, 241-42 
formulations for mixing pro- 
cess, 228-29 
gelation, 232-37 
time-to-gel point, 235-36 
viscosity determination, 
232-33 
viscosity in centipoise, 
234 


viscosity versus time 
curves, 233, 235 
hydrolysis, 229-32 
experimental techniques for 
qualitative description 
of, 230-31 
hydroxide production 
through, 231-32 
polymerization simultaneous 
with, 230 
reactions of, 227-28 
solubility during, 239 
reagents, 227-28 


transition from one-phase liq- 
uid to two-phase alcogel 
or xerogel, 237-41 
molecular dynamic simula- 
tions, 238 
nucleation and growth dur- 
ing, 240 
percolation theory of, 239- 
40 


solubility during hydrolysis, 
239 


Spectrometry 
see Secondary ion mass spec- 
trometry 
Spectroscopy 
Rutherford backscattering, 149 


S4 
structure of, 12-13 
Sr,Sb, 
structure of, 13 
Staebler- Wronski effect 
metastable effects of amor- 
phous silicon, 95-96 
Stress dependence 
of deformation, 254-56 
Superlattices 
of epitaxial mercury cadmium 
telluride, 324 
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Tendon 
mechanical properties of, 
457-60 
Ternary compounds 
structural motifs, 30-32 
Tetraethylorthosilicate (TEOS) 
reagent in sol-gel processes, 
227-28 
Tetrahedrally bonded atoms 
Ba,Si,, 15-16 
structural characteristics of 
Zintl phases, 8-10 
Tetralide oxides 
see Oxides, tetralide 


variations, 111-12 
metallography, 109-111 
subsurface mechanical de- 

fects, 108 

correlation studies 
with electron beam—induced 
current analysis, 112- 
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SrAs; 
structure of, 15 
- 
- 
Thermal hysteresis 
versus temperature and super- 
conductivity, 220 
Thermal-wave imaging 
applications 
crystalline disruptions and 
frequency-dependent majority 
carrier transport, 289-90 
13 
with X-ray topography, 
113-17 


introduction, 103 
methodology, 104-7 
scanning electron micro- 
scope, 106-7 
is Ataction, 


104-7 
Thermodynamic equation of 
State 


used in rate-dependent plastic- 
ity equations, 251 
Thickening of layered com- 
pounds in buik couples 
diffusion-controlled growth 
equation, 165-66 
interfacial reaction-controlled 
growth, 166-67 
kinetic analysis of layered 
growth in thin films, 
164-73 
Thin film production 
see Atomic layer epitaxy 
Three-bonded atoms 
structures of, 10-11 
Tissues 
see Mechanical properties of 
tissues 
Transistors 
thin film field effects of, 98- 
99 
Transition atom impurities in 
semiconductors 


binding energy universal fea- 
tures, 445-50 
electronic configurations, 
434-35 
electronic transitions 
intra-center d—>d* excita- 
tions, 415 
ionizations, 415-16 
exchange correlation negative 
effective U, 442-44 
high exchange splittings, 414 
interstitial 3d impurities in 
silicon, 435-38 
defect energy levels around 


mean-field donor, acceptor, 
and Coulomb energies, 
426-28 
mean-field electronic structure 
method of calculation, 425—- 
26 
mean-field transitions 
energy level diagrams, 423- 
25 


Mott-Hubbard Coulomb repul- 
sion energies, 416-17 
multiplet/mean-field effects on 
separation, 417-23 
deconvolution excitation 

and ionization ener- 
gies, 417 
impurity Wannier orbitals 
of, 419-21 
nomenclature, 411-15 
Coulomb repulsion effect, 
413-15 
substitutional and interstitial 
3d impurities, 411-12 
one-electron levels for substi- 
tutional impurities, 428— 
30 
dangling bond hybridiza- 
tion, 428-30 
decomposition, 429 
orbital energies for free ions, 
413 
stability of charged states, 
430-34 
vacuum pinning rule, 448-49 
Tropocollagen 
see Collagen fibril 
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Uranium 
superconductivity of com- 
pounds with ferromagnet- 
ic or antiferromagnetic 
elements, 216-17 
Urea 
in colloidal particle genera- 
tion, 491-96 


Vv 


Valence electron transference 

of polar intermetallic com- 
pounds, 8 

Vapor phase epitaxy, 313-19 

isothermal epitaxy, 313-14 
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laser evaporation, 318-19 
molecular beam epitaxy, 317- 
19 
CdTe-HgTe superlattices, 
318 


open tube transport, 317 
organometallic, 314-17 
lower growth temperatures 
via photosensitization, 
316 
transport and pyrolysis of 


relationship to stress depen- 
dence of individual dis- 
locations in single crys- 
tals, 255 
Vidicon-type image pickup tubes 
development with amorphous 
silicon, 100 
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X-ray topography 
correlations with thermal-wave 
imaging, 113-17 


Z 


Zinc telluride 

electrodeposition of, 208 
Zintl, Eduard 

intermetallics research of, 2 
Zintl phases 

isoanions, 7-19 

single atom anions with filled 

valence shells, 2-7 
with oligomeric and polymeric 


temperatures of, 212 
ZnS 
growth with atomic layer epi- 
taxy, 179-83 
ZnS-Mn 
growth with atomic layer epi- 
taxy, 184-87 
crystal structure of, 186 
diffraction patterns, 184-85 
texture of the thin film, 
185-86 


PC | 
the reactants, 316 
sputtering, 318 
vacuum deposition, 317 
Velocity 
| 
| 
a 
heteroanions, 19-33 
Zirconium alloys 
superconducting transition 
band gap, 436 
spin-polarized calculations 
for, 438-42 
wave function of e- | 
symmetry for Si:Fe 
ionization states of transition 
atoms compressed to nar- 
row band gap, 414 
lattice relaxation effects, 444- 
45 


